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ABSTRACT: An investigation was made of the effect of low temperatures, Tate and 
Postion: oe: ' length’ of loading time, notching, and other external factors on the 
modulus of rupture of industrial Ti smelted in an electric-arc vacuum 
furnace. The authori discovered.a sharp difference in senéitivity to. 
notching (SN) in metals of separate smeltings which was determined by ©: 
the ratio between. the specific deformation work of impact stretching® . 
of smooth specimens and the a, of notched Mesnager-type specimens. 
Ti which has a high SN is also sensitive to the state of the surface in- 
notched specimens:.: The maximum H content of ~ 0.007 - 0.008% ak 
with which Ti retains ‘a tolerable SN, but this figure may vary depend-  ..-: 
ing upon O and N content. ‘The intensity of the effect of H onthe apis ~*~.) 
pice determined by the size and type of TiH precipitation which depends 
Card 1/2 upon the cooling rate from the temperature of > 400°C. Static 
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~-bending tests of notched:specimens showed that the magnitude of the bending deflec- 
tion and the deformation work up to the appearance of the first crack, as well as © 

the work of propagation of the crack through the entire section of the sp¢icimen at 

room temperature, are less in Ti than in SKhL-4 steel. In dynamic testing Ti - 

with 0.0007% H exhibits no cold-brittleness whatever, but when affected by impuri- 

‘ties, in particular by H, it becomes cold-brittle. An increase in H content to 

0.0125% decreases wy by 75% at -196°C. The authors advance a hypothesis to 

explain the physical nature of H-brittleness of Ti by the low So; of favorably 

. oriented hydride inclusions. It was discovered that the strain rate has no effect 

~ onthe ductility of smooth specimens:of Ti enriched with H. es petias 
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AUTHORS: Moroz, L.S,;.and’- Xu,D.. (Leningrad). 
TITLE: Investigation of the Mechanism of Hydrogen. 
of Mtaniumand its Alloys 


: Embrittlament 

_ PERIODICAL: Izvestiya Akademii nauk SSSR,0tdeleniye tehnicheskilch 

- *‘Rauky Metallurgiya i toplivo, 1960,Nr 1,pp 111-122 USSR) - 
ABSTRACT: The object of the. present ‘investigation was to stud'7 the. 
yas _ effect of hydrogen’ on the mechanical properties of |‘a-Ti = 


and titanium alloys of the 6 and ats type (the §- = © 
Constitution diagram of the Ti-H system is Yeproduciid in. 
Fig 1; wt-%, top scale, at-%, bottom scale). Thy - a 
experimental materials comprised: technical purity Ti 
(U.T.S, = 55 kg/mm2 at room temperature); a two-phiise, 
Ti-base alloy containing 2% Mn, 1.3% Fe, 0.8¢ Cr, 
1.2% Mo and 1.2% V;--a two-phase, Ti-base alloy 
containing 5%. Al, 36 Mo and 34-V; and a p-alloy, = ° © 
containing 15% Mo. °° After hot working, all. these aliloys 
were finely-crystalline with the average grain sizeof : 
... ..,.9,0% to 0.07 mm; after.a vacuum treatment. (15 h at: 700°C) 
Carga their hydrogen content was less than 0.003%. Two methods 
1/6 were used to introduce hydrogen into the test pieces. that, 
were to be employed in the subsequent tests: the .- — 
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mechanical properties of the 
“annealed at 650 9C, 


Os (yield point, kg/mm2) 
a (impact strength, kg/mm2), - 
whereas neither the yield point 
by 


notched bars, 
direct consequence 
eo (Fig 1), 
0.18 at. 300 °C to 
from temperatures 


Solubility of 
0.002 wt-% at 
above 300 oC, 


titanium in the form of fully precipitated titanium hydride 
crograph, Fig 2); 
Ho, 
and a solid solution of H 

from this or a highe> 


Platelets (see the photomi 
containing less than 0,18 wt-% 
hydrides dissociate completely 
in Ti is formed. On quenching 
temperature, a super-Saturated, 
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wW) of the specimens were affected by increasing: 

hydrogen concentration, the impact strength, determined on. 
failed catastrophically, 
of the nature of the Ti-H constitution 
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This effect.is a 


H in a-Ti varies from 
100 °C; after Slow cooling 
hydrogen is present in | 


when titanium, 
is heated to 300 oC, 
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solid solution will be a 
specimen with 0-03% be obtained. Thus, a titanium 
impact. Strength of 7 kem/om2; 
impact strength decreased to 1 kgm/cm2 


1, 10 and . 
ageing at room temperature, — Electron-microscops’simdy of | 


t, in this | 
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on the experimental data reproduced in Tables 4 and: 5. - 
The effect of the rate: of deformation on ductility iof 
annealed, H-bearing, a-Ti is illustrated in Table 4, 
which showss Ho ‘content wt-%; elongation (8, %) und 
reduction of area (ys, £3 for specimens tested at ‘she 
rates of strain of: (1) mm/min, and (rz) 2.105 mni/min, 
The effect of the test temperature on the ductility of 
the same material is illustrated in Table 5y showing:s 

He content, wt-%, 8, and y determined at +20, -20 and 
760 °C; (the specimen with 0.03% H tested at -0 oc 
failed in a brittle manner). — It can be inferred from data 
given in Tables 2, 4 and 5 that brittleness due to lydrogen 


temperatures. These facts can be interpreted in one way 
Card onlys titanium hydrides, while possessing some ductility, 
5/16 have low resistance to rupture; if the normal tensile 
ae: Stress in titanium 18 lower than the rupture strength of. 
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critical value (by introduction of a notch, increasing 
the strain rate, or lowering the temperature), cracks . 
are formed in the hydrides which reduce the strength of 
the metal to a level depending on the proportion of 
hydride platelets present and on their size, Since these 
factors determine the number and dimensions of the :~ 


and @ relating tos (a) specimen quenched from 500 °C 
(low hydride concentration); (6) specimen quenched and 
aged for 2 h at 100 0¢ (medium concentration of hyd:sides 
. Of small siz-}*..(@).s ecimen annealed at.400 °C (h gh... - 
_. Concentratic - ydride particles), The.” 
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to their higher 
lume, Oxygen, 


of titanium to hydrogen embrittlement, since they promote 
propagation of cracks; the effect of aluminium is 


-T.S. (op, kg/mm2); yield point (¢ ke/mm2) 5 
O. $3 Ws he Te will be deem eit none of the > 
investigated properties were affected by the presenie of 
hydrogen, . The results of experiments on Specimens with 
higher content of hydrogen (introduced by high- : 
temperature diffusion), quenched from 750 OC, are gi.ven 
Card in Fig 5, where w of Specinens tested at the rates of 
Strain of 2 and 200 mm/min (crosses and circles, ae 
 Tespectively) is plotted against the hydrogen conter.t (%). = 
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' Investigation of the Mechanism of Hydrogen Embrittlement of 
Titanium and. its Alloys Se ast 
ia It will be seen that as long as hydrogen is in the . 
Solution, it does not affect the ductility of the 
B-phase; precipitation of hydrides in the p-phase 
causes the metal to fail in a brittle manner, this 
effect being attributed to notch-sensitivity of the: 
B-phase, The hydrogen embrittlement of the ats al.loys 
is next discussed. Two alloys of this type, containing 
20 and 504 of the B-phase, were investigated. Their 
mechanical properties (gg, 5, and yw), are given in _ 
Table 7, the figures in the first and second sub-col.umns 
for each property relating to the hydrogen-free specimens 
and to specimens subjected to 2k h electrolytic . > 
hydrogenization treatment, It will be seen that, 
whereas the yield point was not affected by the presence 
of hydrogen, the ductility of the alloy (8, W) decreased 
Sharply. It was observed, also, that fracture of the 
Card hydrogen~bearing Specimens started at the surface, the 
8/16 first cracks appearing already in the elastic va 
; deformation range (see Fig 6). The effect of the 
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variation of the content of hydrogen, introduced by. ais 


_ high-temperature diffusion, is illustrated by data jiven 


in Table 8 under the following headings: 
wt-%; ur, %, of the alloy containing 20 and 50% of the 
-(A- specimen of the alloy, containing 20% of 
the B=phase and 0.1% Ho, failed in the brittle manner) . 
These results showed that the embrittling effect of 
hydrogen was more pronounced in th 


B-phase. 


content of the p-phase. 


are plotted in Fig 7b, 
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@ alloy with a lower 
The effect: of the deformation. 
rate. is illustrated in Figs.-7 and 8. In Fig 
Plotted against the rate of strain (V, mm/min 
alloy containing. 20% of the B-phase, curves 1 and 20 
relating to specimens before and after the electrolytic 
hydrogenization treatment, respectively; 
ding curves for the alloy containing 50% of the 6=phase: 
In Fig 8a, wis plotted against 
V ‘for. the alloy containing 50% of the 6~phase, curv3s 1, 
2 and 3 relating to Specimens with 0,025, 0.050 and ().1 
of hydrogen (introduced by high-temperature diffusion 


H2 content:, 
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; treatment) respectively; the corresponding curves © 
(l-and 3) for the alloy containing 20 of the g-phase— 
are plotted in Fig 8b. In this case, too, the oe 
Proportion of the B=phase determined the behaviour cf 
the alloys. . The ductility of specimens containing 
hydrogen, introduced electrolytically, increased with. 
increasing V, approaching the ductility of hydroger:- 
free material at V-= 200 mm/min, this restoration of 
ductility with increasing V being less pronounced in 
the alloy with 50% of the B-phase. In the ease of 
Specimens containing hydrogen introduced by the high- 
temperature diffusion treatment, the restoration of 
ductility with increasing V was slow in Specimens 
containing 50% of the p-phase, and did not occur at #11 
in specimens containing 20% of the 6-phase and 0.1% ‘Jo. 
The effect of the constitution on the sensitivity of the 
Cara - &*B alloys to hydrogen embrittlement was revealed also 
10/16 by the results of impact strength tests, conducted 0:2 
notched, cylindrical specimens 8 mm diameter (depth of 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722010004-5" 


aioe aR citZebe APN EE BER OT ERAS SES 


"APPROVED FOR Ri 


ELEASE: 09/17/2001 CIA-RDP8&6-00513R000722010 


Investigation of the Mechanics of Hydrogen Eubrittlement of. : 
‘Titanium and its Alloys — 


11/16 of the a- and p-phases in the degassed alloy; ia” Y/ 


68692 


S/180/60/000/01/016/027 : 
E193/E135 


the notch 1 mm, root radius 0.55 mm). The results cf 
these tests are given in Table 9, showings Ho content, 
wt-%; ay, kem/ome, of specimens containing 20 and 50% 
of the B-phase, However, it is pointed out that tensile 
test at slow rates of strain is a more sensitive method 
of revealing the hydrogen embrittlement of titanium - 
alloys of the atp type. The difference in the . 
behaviour of material containing hydrogen, introduced by 
different techniques, is attributed to the fact that: 
hydrogen introduced electrolytically (i.e. at room | ; 
temperature) can dissolve in the 6-phase only. This ‘was 
checked by X-ray diffraction analysis, carried out ona 
complex, Mn~bearing alloy, whose alloying elements, 
however, did not. affect the solubility of hydrogen, . The 
results are given in Table 10 under the following 
headings: constitution of the alloy (relative ' 
proportion of the a- -and Bephasa); lattice parameters 


parameters of the a- and @-phases in the alloy with 
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_..  @Lectrolytically introduced hydrogen. When hydrogen is 
introduced by the high-temperature diffusion treatment 
and the alloy is subsequently heated to the quenchinz 
temperature, re-distribution of hydrogen (i.e, its | 
diffusion into the 8-phase) takes place, until the pirtial 
pressure of hydrogen in both phases becomes equal. ‘tn the 
case under consideration, the re-distribution of hydiogen 
between the two phases is caused by the fact that ata 
given temperature, the equilibrium partial pressure «af 
hydrogen, dissolved in the a=-phase, is higher than that 
of hydrogen dissolved in the B-phase. This is illustrated 
by the diagram, reproduced in Fig 9, where the 
equilibrium partial. pressure (P, mm Hg) is plotted 
against temperature (0G) for an alley containing 2 ai-% 
H2. The non-uniform distribution of hydrogen in a two- 
phase alloy can be arrested by quenching. However, for a 
given hydrogen content in the specimen, its concentration 
12/16 41m the p-phase will not be constant (as in the case of 
. Specimens with electrolytically introduced hydrogen), but Wf — 


set oe a 
e eae 
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will increase with decreasin 
inter , sing proportion of the s- 
ties alloy. In addition, owing to solubility oo 
ri Togen in the a~phase decreasing with falling tempira- 
Pree. the formation of hydrides may occur in this phise 
nee solubility of hydrogen in titanium can be inerwased 


Card Table 12, showings condition of th t 
13/16 eléctrolytically at I= 0.2 amp/ ee erage fal 
cae and at I= 0.25 amp/em2 for 3.0 h, bottom lina); Ww oof ‘a | 
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Specimens tested at the rate of strain of 2 mm/min JI)... .-:. 


ard 250 m/min (II), In’ this case, the beneficial Pe cae 
effect of aluminium ‘was also apparent. Analysis of. the’ 
results of the present investigation, correlated wiih the 
findings of other workers, led the present authors jio 
Several conclusions. (1) The Sensitivity of singlii- 
phase titanium ‘to hydrogen embrittlement is determiried by 
two factors: (a) room temperature solubility of hydrogen 
in the given phase whicn determines the "safe" and as 
"dangerous" range of hydrogen concentration; (b) ease 
with which the cracks, caused by the presence of hydridas, 
are propagated throughout. the alloy; this characteristic 
deperds on the magnitude of the work of deformation done 
in propagating the cracks in titanium. The "safe". 
hydrogen concentration in the 6-phase is one thousani ; 
times higher than that in the a-phase., On the other hand, 
Card cracks are propagated more easily in the B-phase, tha 
14/16 a-phase being less notch-sensitive and showing no 
tendency to cold Shortness, It is precisely owing ti) the / 
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: _ ease of propagation of cracks in the B-phase that thie 
fully brittle condition was observed in the B-alloy: 
immediately after the appearance of the first hydri¢e 
precipitates (see Fig 5), whereas in the case of ieee 
specimens with the hydrogen: content below the saturation 
point, increasing the hydrogen content had practically 
no :effect on the mechanical properties of the alloy. 
(2) The hypothesis that hydrogen embrittlement of the . es 
. ........ twoophase titanium alloys can.be attributed to the effect | 
e : of hydrogen'on each of the phases Separately, has not an 
_ been confirmed by the results of the present investiga- 
tion. It is more likely that in the case of two-phase 
_ alloys, it is the interphase boundaries (absent in. | 
Singla~phase alloys) which constitute the geometrical | 
locus of hydrogen embrittlement. Since hydrogen | 
‘embrittlement in titanium alloys is directly associated ~~ 
: . With the presence of hydrides, and since microscopic . 
Card examination of alloys, whose ductility depends on the rate 
15/16 © °f deformation, has revealed no hydrides, it has to de Pee 


assumed that hydrides are precipitated in these alloys at 
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The authors made a special Anvestigation of the influence exerted 
by the annealing of various metals in vacuo on the 6rowth pf their . 
grains. This was done for the following reasons: In the in'reatigation 
of the partioular behavior of metals at high temperatures: iin vacuo 
‘they found a new phenomenon, namely, a faster growth of thi) grains 


in vacuo (1.1074 torr) at temperatures above B008 this grain growth. 


by deformation and annealing (grain size after annealing: 20 to 504). 


afterwards cut into two halves. One half of each sanple was treated 
in vacuo, the other half in air in usual furnaces. Figure 2 shows 
mierophotographs of the samples after annealing in vacuo and air 
(for iron, copper, and titanium), The grain size of all metals 
investigated was considerably larger after annealing in vacuo than 
after annealing in air. The higher the temperature of annealing the 
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Anomalous Growth of Metal Grains in Yasuo 549394001 151/ 2/025/071. 
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more distinct is this difference, Figure 4 shows the photographs 
of titanium macrostructure which were taken from sections of the 
samples. The sample annealed in vacuo had a ooarsé structure ali over - 
the cross section, the sample annealed in air was fine-grained, 
Armco iron samples Save analogous results. In the followiiag one of 
the possible explanations of the anomalous growth of metal grains in 
vacuo is given: Various impurities having a higher Vapor »reasure 
than the. metallic solvent are removed intensely during vaj;uua 
annealing. Experiments made by J.C. Chaston (Ref 2) conce;ming the 
growth of silver grains are considered to bs very interes':ing in | 
this respect, In heating deformed technically pure silver ir, air 
the grain grows only in the center of the sauple, whereas in the 
outer layers (where oxygen could diffuse into silver) a vury fine 
grain could develop. For a precise determination of the influence 
exerted by the impurities removed from the metal on the giowth of 
the grain, titanium-“ana Armco iron” samples were annealail at 
1200° in vacuo for five hours, aubjeoted to cold deformation (50%) 
afterwards, and then annealed at 650°. After mechanical surface 
treatment these samples were out into two pieces one of which was. 
annealed in vacuo, the other in air. Temperature and duration of the 


Card 2/3 second annealing process in vacuo were considerably less than the . 
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firet time. In this case +k Brain size -of the samples aniealed in 


-vaouo and in-air did not show any difference, Finally, an argument 
for the decisive influence of impurities on th 


ia given. There are a figures and 8 references, 1 of whioli is 
Soviet, , 7 a 
PRESENTED: October 20, 1959, by G.V. kurdyunov, Academician - 


SUBMITTED: October 15, 1959 
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» AUTHORS: Moroz, L. So, K Khesin, Yu.D, Yu.D., and Marinets, T. K. 7 
= TITLE: _. Study of creep. and Jong-term strength of iron at 


. é low temperatures - : 
\, PERIODICAL: Fizika. metallov. a motallovedeniys, vel3, no.6, 1962, 


912-919 : eee 
ce TEXT: The: main dives ieations were carried out on Rete: “‘dron ee 
|: + containing 0.1% C, 0.034% N, 0.18% Og and 0.06% Cu. The samples = /- 


: “were tested after annealing at 930 °C. The deformation during | 
“ eréeep was measured with an accuracy of 4 x 10-5 cm. The test 
| ' temperatures were obtained using mixtures of dry ice in ker »sene 
i (40 °C) and in benzene (-75 °C). With a stress ‘of 34 kg/min2, 
 - *! ereep occurred at ‘+40 and -75 2¢ a on the steady-state part of 
the curve the rate was 10-2 to 10-3 %/hour. At room temperature —. 
(> there was no steady-state creep. at this stress. It is proposed | He 
.j that the reason for the absence of. creep effects at 18 °C is due. 
‘ote the: influence ‘of: ‘deformation. ageing of: iron... ‘The. energy. of)... 
‘activation. of: the ‘process: of: 3 creer: ‘fracture for low: -temperatures® 
and fora. stress. of: 39 is/aat “was ‘found to be 13. 3 woad/ modes. : 
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2 | AUTHORS: Moroz, L.S., Khesin D. and Belova, 0.S. eae 
| TITLE: .. Structure an mechanical properties of loweallop 0 vs 
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{ 


titanium alloys ae 


“| PERIODICAL: , Metallovedeniye i termicheskaya obrabotka meta:.lov, . | os ‘ 
/ moe 2, 1963, 17 = 23 - 


2 PEXT: ‘The object: of the present investigation was to deter= )  *. 
imine the cause of deterioration in strength and Plasticity suffered) © © 
_f by titanium alloys of a composition near to that of the a-plase when 
_ | they are slowly cooled from the — range. The experimental 
~~} materials included titanium iodide, technical-purity titanium and. 
| TL = 4% AL alloys, containing 0.55 - 1.62% V, 0.64 - 1.36% ho, 

| 0.66 = 1.279% Mn or 0.71% Fe. The effect of the following treatment 
| was studied: . 1) _ annealing at 800 °C for 2 hours; 2) water-~ 
| 


aero 


| quenching from 1 250 °c; 3) - furnace-cooling from 1 250 °>. ‘The 
| first series of tests comprised determination of the mechanical 
, Properties. Typical results for pure and alloyed titanium are 
> “ given below. : = ; a , 
[Gard 1/ko 
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re) 22.4. 60.5 82.6 30. 
(0) 23-7 44.6 80.9 25, 
e . 69.4 © 16.1 46.0 
6 


8. 
73.9 16.4 43.4 9, 
59.0 8.9 25.3. 5, 


oy 1 
| Pitanium 2 
iodide 3 
1 
2 
3 


; oy uTs 1eg/mm 4 %.2 ° 0.2% proof stress; 6 = elongation; 
= YW = reduction in area, %5 a = impact strength, kgm/iim=. ; 
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'; To determine the cause of marked differences between the effect. of 


. deformation was studied by microscopic examination of test pieces 


'-. Changes taking place on the surface of preliminarily polished 

“i tensile test pieces during the actual tensile test. Conclusions: 
oe 1) decreasing the rate at which Ti alloys, containing small : 

“ additions of the S-phase stabilizing clements, are cooled from the 
4 6 range brings about a change in the structure of the alloy grains - 

- and a.decrease in the mechanical properties. 2) The structural 
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>: nonuniform deformation; as a result, microcracks are foriei in the 
_xegion of localized deformation in the early stages of plastic flow © 
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Slow cooling on the properties of pure and alloyed Ti, the inicro~ 
structure of specimens subjected to various heat-teeataents was 

studied, the composition of the second. phase found in alowly-So9l ed 
alloys was det ermined | and its effect on. the mode of plastic. 


extended to various degrees of deformation and by following the 


change consists of the appearance of plate-like precinitates of the 
second phase, formed above 800 C, i.e. in the $8 > at+B trans-. 
formation range. %3) The nrasence of these precipitates Lends to 


and this causes a decreases in strength and plasticity of oie arhoye ae 
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t 
4). The harmful: effect of the sSecond~phase precipitates increases. 
© with increasing distance between then which, in turn, depenis on. 
.) the rate of cooling of the Specimens from the B range. 5) ‘te 
ni results of X-ray and spectrographic analysis show that the ve cmation 
of plate-like .precipitates is associated with redistribution >f- the: 
| B-phase stabilizing elements; -the concentration of these el.caents”. 
i. in the precipitate is so high that the B-phase is ratained ir. the. 
| precipitate at room temperature. The fact that formation oi! 
Second=phase precipitates occurs only in slowly-cooled speciz.ans 
| indicates the diffusion character of the Process 
' There are 6 a dalade and: 7 tables. 
I 
| 
fl 
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1046, No, 3. 43-7. t ected EPP fete trates tooth 
Hinsues and interacts with their protein, ‘The extent of 

- phenol. Alstribation in the deutine cauaey has not been. 
eottipletely > established. “Alk. ‘soli. of pheuol, cunty. 
abut ONS NuOi, Wena aicrobe growth after i-2 
days alter ‘sdntinistration. A $% phenol soln. in sate. 
NaCl sol, as well as solns, of phenol with 0, 725 and OBS 

On, da’ not destroy tissue protein. G.M. kK. 
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Spectral-luminescent determination of 3,4~benzopyrene in 


high-purity industrial paraffins, Zav. lab, 31 no.ll: : 
1345+1347 '65, (MIRA 19:1) © 


1. Institut eksperimental 'noy 4 klinicheskoy onkologii AMN HSER. . 
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(MIRA 13: 5) 
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(Pyrene--Spectra) 
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""; | TITLE: “Pluorescence’ spectra of n-paraffin: solutions ‘of syrenes ( ae eee 
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_.., } ABSTRACT: An experimental. method-was developed to obtain the fluorescenie | | we 
spectra ‘of n-paraffin solutions of some pyrene derivatives in a temperature range - s ia 
', £2196 to OC. \The purpose was to determine the effect of temperature on tlie quasi- ~ [. = 
. | line fluorescence spectra. of frozen crystalline solutions of some pyrene, abo 
.{ intervals of 77K. The pyrenes used.were: 3,l-napthto-6 7-benzopyrene/iti n-hexane;!. - 
1} Zomethyl-l, S-ethylene-3,,6,7-dibenzopyrene la n-octan; 3,L/3" »i-triberzopyrene 7 
|) in n-octane, It is-shown that at the melting point the spectra blur int: a wide ie 
yy) band which remains the same up to room temperature, At 77K the spectraof the — } 
. . | complex pyrenes show a quasi-linear form. "The author expresses his gratitude Be ie 
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tind hydrographic specialists working in the field of long-range weather fcre- 
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regimes most favorable to shipping along the Northern Sea Route [Soviet Arctic 
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velocity” and temperature regime; a method for the advance computation of |. 
‘the barie field for periods of 24, 48, and 72 hours; the determination of - a 
definite relationships for forecasting air temperature for a natural synoptic §§ [aN 
period, The results of actual tests in a series of investigations in extended a 
forecasting are cited, References accompany each article, ae 
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(Mining engineering) - (MERA 8:2) Pe th ee ' 
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‘Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p10. (USSR) . : 
AUTHORS: Khetagurov, G.D., Krutiko#!P. M. me 


TITLE; | The Effect of the Working Out of a Vein on Flotation Criteria 


ae (Viliyaniye razubozhivaniya na pokazateli flotatsii) ee 
PERIODICAL: Sb. tr, Ves, mck in-ta tsvetn. met., 1956, Nr I, pp 30-37 ee 


‘ABSTRACT: _ Laboratory.tests were employed to determine the effect of the 

working’ out (W) of a deposit on the flotation indices of sulfide ore 
at one of the fields: ofa polymetallic source. Pb~Zn~-Cu ore, the. 
initial content of which had been 5 percent Pb, 10 percent-Zn,-. 9 
and 0.6 percent Cu, was becoming diluted with gangue.. The: degre 

Of W varied from 0 to.90 percent. The final mixture contained’. 

0.5. percent Pb,-1 percent Zn, and 0.06 percent Cu. It was es-" 

tablished that W of the initial ore to contents of about 1.5 percent. ©... 
‘Pb, 3 percent Zn, and 0.15 percent Cu ‘is accompanied by only’a.” 
negligible diminution in the extraction of Pb and Zn in the i ae 
respective froth products. Further W of the ore results in‘a. 
sharper increase in losses of Pb and Zn in the final tailings. - 
Extraction of Gu undergoes a constant dimirution*as*W increases, “= 
and the rate of this decline is considerably more rapid than that .- 
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_in the extraction of Pb: Penk Zn. However, the low Cu content of the initial ore 
“should be taken into consideration. Selective flotation of Pb and Zn remains 

unchanged for all mixtures and is not dependent upon W, j 
A Shf 


The Effect of the Working Out of a Vein on Flotation Criteria . = 
1. Orea--Provesses 2. Miverdie-<Ri hantion 3. Flotation-—Applications ; ie | 

| 

i 
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(MLRA 1022) 


“(Altes Hountaine--Hines and mineral resources) 
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systems of mass breaking-down. Vest.AN Kazakh.SSR 12 R002: 


- Problens of iuproving the technology of extracting ore by —— | | 
20-30 r "566 (Mining ee (MIRA 9:6)-- . 
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_ KREG, 9,0. 
6% sJassification of . mining systems. Truaiy Alt. GMAT aw Kazakh. 
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_ KsTAOUROV, “G. D. 


Comparative evaluation of mining ijateme with ‘induced sublevel 
caving. Trudy At GMNIT AN Kazakh. SSR 94104118 60, = 
turn uy: ae 
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Improving the syoten of ‘Block ore caving, Izv. AN Uz, SSR. 
Ser. tekh nauk 6 no.2: 65-71, 162. (mt 15:7) 
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Nining engineering) 
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TROXSKAYA, 2.1.5 TEMKIN, Yass KHETAGUROV, G.D., kand, tekhn, nauk 


Quality of nonferrous netal bres and the profitableness of 
their production; discussion of the article ics BF, Novozhilov, 
Gor. zhur. nod: 7-11 N '63, (MIRA 17:6) 


l.. Gosudarstvennyy institut po psoyektirovaniyu predpriyatiy 
tsvetnoy metallurgii, Moskva (for Trokskaya, Temkin), 

2. Sredneaziatskiy filial Gosudarstvennogo nauchno»issledova~ 
tel 'skogo institute tevetnykh metallov, Almalyk (for a 
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systems of exploitation of ore beds. Izv, AN Uz, SSR. Ser, 
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/Medicin 
Medtotag 


‘Syphil 
Spirochseta 


yc" Lhe Spirochaetocidal Effect in New Methods of 
{> :Syphilie Treatment in Compaxteon with the Connect 
Method of the. Author," G. I, Kheteguroy. opr 


From ‘the Leningrad Dermstologicel snd Venerolosice! 
. Inetitute, Director, S. E. Gorbovitekiy. Sone a eee 
_ reference to work done by Gormen, Ehrlich, Eltze, med os 
“{...end. others. In caeee of opirochetavia. the ust pee 

-|/. Method of therapy and the droplet method of tre-t. 
‘{.:ment give reaulte similar to the compact method of 
-Khetegurov. For thia reeson it igs expedient to begin 2.5 . 
Ordinary therapy of ayphilie-with a-lerge deeo (0.6)... 
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KHETAGUROV, G.J.; RAIK, 1,0 
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Reinfection with syphilis. | , cS 
; | Byphilia foll 
06221h5ah6 Mea=kipr 1952, owing penicillin vere Tost: vener,. 
: : LUL 20:9) © 
1. Of the Clinie for Male Sy 
: e Syphilis, Le . 
Institute RSFSR (Director~-Pror, Si¥0. Gorton! tay ner eelogical 
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_ Results of four years of investigation on Penacillin therapy of _ . 


syphilis. Sovet. med. N0.5:21-23 May 1951; (GIML 20:9): 
; eo ; 
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Rod-boring in hard rock. Trudy Alt <OMMII a Kasekh, 1125-46 Sh, 
(Bévini (MIRA 1021). 
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KHETAGUROY, @.¥. 


Forms in which silver 4a found in-Kholstinskiy deposit ores 
(Contral Caucasus). Isv.vys. uchebd. zav.; tsvet. met. no.3:23-26 


(MIRA 11:11) . 

‘1. ‘Severckavkasekly gornometallurgicheskiy institut, 

nykh iskopayemykh 1 po iskovo~razvedochnogo dela. 
(Mizur region--Ore deposits) (Silver ores) 
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sora  Abetaguroy,. GeV... SOV/149-S8—N16/26 
od Lait s Mineralogy of the Products of Smelting Gold~bearing __ 3 


PERIODICAL: Izvestiya Vysshikh Ucheb ) 
: mykh Zavedeni 
Metallurgiya, 1958, Nr 4, pp 119-121 visas 


«ABSTRACT: Microscopic examination of slags produced in the course — 


Bornite (Cu FeS,) oan be distin Wek _ 
ed ‘eshl i : 
St08e¢ti éns by its pink Solsns and Dy pee op oiahed as 


Card 1/4 bluieh films formed rapidly on its surface. It gives a 
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i | SOV/149-58-4-16/26 
Mineralogy of the Products of Smelting. Gold—bearing Ores With 
Certain Concentrates of East Siberian Origin 


positive reaction when etched with HNO, FeClz or KCN, . 

1s moderately hard and isotropic. It ¢3 usually the 

main constituent of the matte inclusions and forms 

often.a eutectic with the other sulphides. It contains 

somtimes metallic copper and Magnetite (Fig.2). oes 
5 


Chalcopyrite (CuFeSa) characterised by yellow colour, § 
' Bigh wi isctivity, positive reaction wit HNOz and its = & 
weak effect on polarised light. ; 
Metallic copper is easily distinguished by its soft 
a) colour, High reflectivity, low hardiness and. a 
positive reaction with all the Standard etching reagents - 
Beene cuss) ad by , ? ; | 
gs cosine (Cu28) examina reflected light appears 
pale blue. It can be etched with HNOz and FeCls and is 
present in its rhombic modification indicated by its — 
Cabanite (Guresb)) : , ute, 
Cubanite 2 is present in the form of minute fe 
allotriomorphic drains. characterised by yellowish pink 4 
Card 2/4 colour, high degree-of anisotropy and negative reaction — 
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that it consisted almost entirely of amorphcus silicate 


Card 3/4 


A pats S0V/149~58~-4-16/26. 
of the Products of Smelting Gold-bearing Orts With 
Certain Concentrates of Fast Siberian Origin | 
with HCl, HNOs and FeC13. oe es 
Fame tite (fe 304) is présent in the form of flat 
Particles, no larger than 0.04 - 0.05 mm antl is usually - 
found at the matte inclusion/slag interface + OL in the 
top slag layers. Sometimes magnetite can a‘.eo be . 
present in the interior of the matte inclusions (Fig.2). 


Examination of transparent. specimens of Slag: showed 


Glass with a small number cof pyroxene (Fig.3:), 
chalcopyrite, arsenopyrite and other sulphide 
inclusions. ‘The refractive index of the slag was 
Pound tobe 1.653 which. indicated its acid character. 
The slag contained also some monticellite (CaMgSi0, ) 
inclusions. No mtallic gold could be observed. er 
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